To improve the accuracy of load forecasting, the temperature factor was introduced into the load forecasting in this paper. This paper analyzed the characteristics of power load variation, and researched the rule of the load with the temperature change. Based on the linear regression analysis, the mathematical model of load forecasting was presented with considering the temperature effect, and the steps of load forecasting were given. Used MATLAB, the temperature regression coefficient was calculated. Using the load forecasting model, the full-day load forecasting and time-sharing load forecasting were carried out. By comparing and analyzing the forecast error, the results showed that the error of time-sharing load forecasting method was small in this paper. The forecasting method is an effective method to improve the accuracy of load forecasting.
Introduction
The load level and structure of the power network has greatly changed [1] , which has increased the difficulty of load forecasting. There are more factors that affect the load forecasting [2] . One of the more important factors is temperature. It's particularly vital to study the relationship between temperature and load [3] . Temperature has impacted on the prediction results largely [4] .
When the weather is cold or hot, there will be a large number of heating or cooling loads put into operation, which will result in a substantial change in power consumption [5] . Therefore, the temperature has been become a common understanding factor in the short-term load forecasting. It is necessary to analyze the relationship between the load and the temperature [6] . There are many short-term forecasting methods, such as extrapolation method, regression analysis method, grey theory, neural network, etc. [2, 4] . Because of the advantages of the regression prediction, the method has been widely used in short-term load forecasting.
Using multi-variant regression method, this paper proposed the of distribution network load forecasting method considering the influence of temperature on load forecasting. Using the daily maximum load as an example, this paper researched temperature factor. Based on the data of power consumption and temperature in summer of 2001 [7] , this paper listed the typical summer daily peak load and the daily average temperature in Table 1 . According to the table 1, the temperature-load change characteristic curve was shown in the figure 1. In the figure 1, the trend of daily power was very similar with the average temperature.
Analysis of temperature factors in load forecasting

Mathematical model of load forecasting
It is assumed that the load is random variable y. The variable y is related to the control variable x. The variable x has n components x i , which were x 1 , x 2 , x 3 ,... , x n , (n>1). Supposed that there is only linear relationship between x and y. The two-variable linear regression model is as follows:
Where y is load MW and x 1 is time h and x 2 is temperature , and a is regression coefficient,
For the sake of the regression coefficient a, assuming that the total data number is m, the i-th data is i d . As
Further, the i d is put into formula (1), and written as a matrix form 
The steps of load forecasting
For the load forecasting, the first step is to collect and analyze data. Then the content of the forecasting is determined, and the load forecasting model can be established. Next step is to calculate regression coefficient and the predictive value. The load forecasting steps are shown in figure 2.
Case analysis
Collect data and determine predictive content The January 28 of 2002 was selected as the forecast date [9] . Establishing mathematical model based on MATLAB, 24 point load value was forecasted on the forecast date.
All day load forecasting and error analysis According to the data and formula (6), the regression coefficient a was equal to (7) According to the formula (7), the predicted result was compared with the actual load as shown in Table 2 , and the average relative error was 5.23%, and the maximum relative error was 16.28%. Time-sharing load forecasting and error analysis To reduce the error, using the time-sharing load forecasting, the 24 models were established respectively. The mathematical model is as follows:
Where i is time (h), and i y is the load of the time i
is the regression coefficient of the time i The results predicted compared with the actual load as shown in table 3. To compare the accuracy of the whole day load forecasting and the time-sharing load forecasting, the two load forecasting waveforms were output into Figure 3 . And the comparison of relative error was shown in Figure 4 .
According to the table 3 and Figure 4 , the average relative error of time-sharing forecast was 4.56%, the maximum relative error was 7.58%. The time-sharing forecast load values were similar with the actual values. So, the time-sharing method can meet the need for short-term load forecasting. (1) Temperature has become an important factor that affects the accuracy of load forecasting, and the effect of temperature on short-term load is most significant.
(2) Considering temperature effect, the linear regression forecasting method can meet the demand of short-term load forecasting of power system. (3) Because the impact of temperature on the load is not exactly the same in different area, it is necessary to choose the forecast model to according to the specific circumstances of the region, which may avoid to increased load forecasting error.
